In today's competitive world, the industries should have production systems which are capable of versatility, high production rate, precision and ability to produce highly finished goods. Due to this the value of input machining parameters responsible for the desired material removal rate becomes critical. In this thesis an experimental study is 
INTRODUCTION
The increase in demand for highly finished products has driven the manufacturing industry to continuously improve the control of the machining processes. The quality of the surface finish plays important role in various areas like Tribology, wear resistant parts, fatigue life, bearing surfaces, etc. End Milling is widely used in machine operation in manufacturing as it is very versatile and can produce complex contours. Various end milling parameters affect response outputs like the surface texture, dimensional accuracy and MRR (material removal rate) to a greater extent. removal rate is directly linked to productivity. H.S. Lu et al (2008) , investigated the effect of optimal cutting parameter design of cutting processes inside milling, for SKD61 tool steels and found that, the improvement of tool life and MRR w.r.t. From the initial machining parameters to the optimized machining parameters are 54% and 97%, respectively. The approach can effectively improve the cutting performance. U. Zuperl et al (1995) , investigates the characteristic parameters in milling by using a PSO evaluation technique & found that, the MRR is improved by 28%, machining time reduced by up to 20%.
MATERIALS AND METHODS -EXPERIMENTAL PROCEDURE
A metal matrix composite is made up of two constituents, namely matrix and reinforcement. The matrix material is generally metal and the reinforcement is generally inorganic or organic compound. Here we have used silicon carbide as reinforcement as it enhances the thermal resistance of the composite making its structure more stable for machining operation and after use. In order to get the desired properties the volume of reinforcement, the shape of the reinforcement, production method etc. can be varied. The MMC is produced with the help of stir casting.
The experimental procedure involves four stages:
• The selection of proper combination of composite material, necessary cutting tools, and required equipment,
• Data collection by conducting experiments as per the defined plan,
• The establishment of an MRR prediction model, and
• Optimization of the predictive model for better results.
The MRR of multi-point cutting tool like in end milling gives higher MRR than single point cutting tools like in case of turning. For varied applications, different MRRs are achieved due to different engagements of the cutter's section with the workpiece. The Dormer catalogue shows these applications with simple icons. The volume removed by machining is the initial volume/mass of the workpiece before the start of machining minus the final volume/mass of the workpiece after machining is over. The cutting time is the time taken by the tool to move through the length of the workpiece. 
Design of Experiment
Experiments are designed using Taguchi method so that the effect of all the parameters could be studied with minimum possible number of experiments. The Taguchi method uses a special design of orthogonal arrays to study the entire parameter space with a small number of experiments. Signal to Noise (S/N) ratios are also calculated for analyzing the effect of machining parameters more accurately.
As per Taguchi's method, the selected orthogonal array must be greater than or equal to the total degree of freedom required for the experiment. So, an L27 orthogonal array was selected for the present work. The non-linear relationship between the process parameters can be revealed when more than two levels of the parameters are considered.
Hence, each selected parameter was analyzed at three levels. The process parameters and their values at three levels are given in Table 1 . Taguchi method is a robust optimization technique for optimizing process parameters in order to get the optimum conditions with least cost and minimum number of experiments and subsequent data analysis. Due to the advantages offered by this method, researchers have used this method in the milling operations. In the present study, the Taguchi design of experiments is used to investigate the effect of the machining parameters on MRR on a CNC vertical milling machine. The lower-the-better criterion for Ra and higher -the -better criterion for MRR were chosen to calculate the S/N ratio.
Quality as Par Taguchi
According to Taguchi, the quality of a manufactured product is a loss of that product incurred to the society from the time it is shipped. Financial loss or Quality loss may be given by: 
Taguchi Design Approach
The Taguchi technique involves reducing the variation in a process through robust design of experiments. To achieve desired product quality, Taguchi suggested a three-stage process:
• System Design This ANOVA analysis was done for a significance level of 0.05 (α), i.e., for a confidence level of 95%. 
RESULTS AND DISCUSSIONS
The microstructure of the composite material of the selected combination showed no significant difference before and after machining, thus indicating the material is stable over the selected range of speed variation. 
DISCUSSIONS ON RESULTS
Predicted material removal rate = 108.17 mm3/sec; Experimental mean MRR value for factor combination of A3-B3-C3-D1= 112.2 mm3/sec. Therefore, the optimal level of a process parameter is given by the corresponding highest S/N ratio. Tables   S/N Ratio Table: The S/N ratio shows that the control levels, which can cope with the noise (random and uncontrollable errors) in a best possible manner. The S/N ratio may be defined as the ratio of the mean (signal) to the standard deviation (noise). S/N ratio is given by a formula having negative of logarithmic value, which is a monotonic decreasing function.
Interpretation of Response

ANOVA Analysis:
The ANOVA analysis (see table 3) showed that feed is the most significant factor (see in the last column %contribution of Feed is 44.45%) preceded by speed (34.28%) and depth of cut (8.89%) for getting optimal value of MRR. Interactions do not have much effect on the output response. The only interaction between feed and speed (A*B; see table) affects the MRR to some extent.
Main Effects Plots
Minitab software provides us with three main effects plots based on values of response tables, namely S/N ratio plots, data means plots and plots of standard deviations as shown below for Al2024-10%SiC. 
Histograms of the residuals:
Histogram shows the data is not skewed and no outliers are there. The Residuals are found to be normally distributed.
Residuals versus the order of the data:
Residuals versus order of the data indicates that there are systematic effects in the data due to time or data collection order
Contour Plots
• Provides a topographical view of the predicted process output (usually modeled through a DOE) versus two of the process inputs.
• Helps to visualize the effects of two process inputs (factors) on the process output. The contours on the graph represent values of the predicted process output at various settings of the two factors on the plot.
• Used as a graphical aid when using regression, ANOVA, or DOE.
• Enter factor levels into additional columns, one for each factor. If your model has additional factors, you must specify the levels at which to hold all other factors.
• 
Surface Plot
• The three-dimensional surface plot helps to visualize the effects of two process inputs (factors), on the process output. The height of the surface is the predicted process output, at various settings of the two factors, included in the plot.
• Used as a graphical aid in regression, ANOVA, or DOE.
CONFIRMATION EXPERIMENT
The combination of input control factor levels, for which optimum output responses will be obtained, is given in 
CONCLUSIONS
The optimization has been done to reduce surface roughness. From this study it can be concluded that:
• ANOVA and S/N plots reveal that the speed is the dominant parameter followed by the depth of cut and feed.
• Contour and surface plots also revealed that, the feed rate and spindle speed are by far the most dominant factor, than the depth of cut for MRR.
• In end milling, increase in cutting speed, increases in feed rate and an increase in depth of cut will increase the MRR, within specified test range. The feed rate and cutting speed is by far, the most dominant factor than the depth of cut for material removal rate.
• The values of same control factors for Al2024-15%SiC are high cutting speed (3000 rpm), high feed rate (800 mm/min.) and high depth of cut (0.9 mm) and four fluted end mills.
• As the content of Silicon carbide increases in the aluminum alloy, end mill with more flutes provides better material removal.
